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$\det[Xij]1\leq i,j\leq n\det[\frac{\partial}{\partial x_{ij}}]_{1\leq j\leq n}i,=\det[\sum_{k=1}^{n}xki\frac{\partial}{\partial x_{kj}}+(n-j)\delta_{i}j]_{1\leq}i,j\leq n$ ,
, – : $1\leq d\leq n$ ,
$\sum_{I,J}\det[Xij]i\in I,j\in J\det[\frac{\partial}{\partial x_{ij}}]_{i\in I,j}\in JI\mathrm{d}=\sum \mathrm{e}\mathrm{t}[_{k=1}\sum^{7l}xki\frac{\partial}{\partial x_{kj}}+(d-j)\delta_{ij}]_{i,jI}\in$
’
( $I,$ $J$ $I,$ $J\subset\{1,$
$\ldots,$
$n\},$ $\# I=\# J=d$ .) . $-$
Capelli [3] , multiplicity-free action
. $L=GL(n, \mathrm{c})\cross GL(n, \mathrm{c})$
$V=\mathrm{M}\mathrm{a}\mathrm{t}(n, \mathrm{C})$ $(g, h).X=gXh^{-1}$ , $L$ $\mathrm{C}[V]$ multiplicity-
free . $(L, V)$ [3] Capelli .
Capelli ( non-twisted )
$\backslash ^{\backslash }\backslash$ $-$ ( twisted , [9] $\Psi_{\lambda}$-analogue
) .
Twisted Capelli , non-twisted Capelli
. $\det {}^{t}A\det B=\det tAB$
. $(n-j)\delta ij$ .
, $V$ $L$- ( ) $\downarrow=\mathrm{L}\mathrm{i}\mathrm{e}(L)$
$Z(\mathrm{t})$ ( )
. Capelli (non-twisted ) , Z( )
$V$ L- $D_{V}^{L}$
.
twisted Capelli . $-$ $C_{7}$ $P$
, $P$ $L$ , $P$ $N^{+}$ $\mathfrak{n}^{+}$ Ad ,
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$(L, V)$ . , $L$ $\mathfrak{n}^{+}$
multiplicity-free . $G=GL(2n, \mathrm{c}),$ $P$ $G$
$n\mathrm{x}n$ 2 $G$
, $L$ , V=n $G$
Mat $(n, \mathrm{C})$ .
$(G, P)$ , ( $L$ , Ad, $\mathfrak{n}^{+}$ ) ( $L$ , Ad, $\mathrm{C}[\mathfrak{n}^{+}]$ ) multiplicity-
free . $(L‘, V)$ , $(L’, \mathrm{C}[V])$
multiplicity-free $(L’, V)$
. $(G, P)$ , $P$ $L$ $\mathfrak{n}^{+}$ ( $L$ , Ad, $\mathfrak{n}^{+}$ )
, $\mathfrak{n}^{+}$ nonzero
( , $(G,$ $P)$ $(\mathrm{g},$ $\mathfrak{p})$ Hermite ) . ,
$(G, P)$ Hermite ( $L$ , Ad, $\mathrm{C}[\mathfrak{n}^{+}]$ ) multiplicity-free
, $(G, P)$ , ( $L$ , Ad, $\mathrm{C}[\mathfrak{n}^{+}]$ )
$arrow$
multiplicity-free
, $(G, P)$ Hermite . $\backslash ^{\backslash ^{\backslash }}$ $-$ $(\mathrm{g}, \mathfrak{p})$
, Hermite $(\mathrm{g}, \mathfrak{p})$
.
$(\mathrm{g}, \mathfrak{p})$ Hermite $\mathrm{g}\supset$ , multiplicity-free action
( $(, \mathrm{a}\mathrm{d}, \mathrm{C}[\mathfrak{n}^{+}])$ $\mathrm{g}$ (
, – $\backslash ^{\backslash ^{\backslash }}-$ ) .
non-twisted $\mathrm{C}[\mathfrak{n}^{+}]$ , $\mathrm{a}\mathrm{d}$ , $\mathfrak{n}^{-}(\simeq(\mathfrak{n}^{+})^{*})$ 1
, $\mathfrak{n}^{+}$ , $S(\mathfrak{n}^{+})$ $\mathrm{C}[\mathfrak{n}^{+}]$
, 1 .




$\mathrm{C}[\mathfrak{n}^{+}]$ – $\backslash ^{\backslash ^{\backslash }}-$ . , 1
( $l\mathrm{h}\mathfrak{p}$ $\mathfrak{p}$ 1 1 ) $\lambda$
$\mathrm{a}\mathrm{d}+\lambda$ , $\mathfrak{n}^{-}$ , $\mathrm{g}$
, $\mathfrak{p}$ $\lambda$ $\backslash ^{\backslash ^{\backslash }}$ $-$ $(U(\mathrm{g}), \Psi_{\lambda}, \mathrm{C}[\mathfrak{n}^{+}])$
. $\mathfrak{n}^{+}$ 2 .
twisted Capelli , $s(\mathfrak{n}^{-})s(\mathfrak{n}^{+})(=U(\mathfrak{n}^{-})U(\mathfrak{n}+)\subset$
$U(\emptyset))$ Ad(L)- $\Psi_{\lambda}$ D , $\Psi_{\lambda}(Z(\mathfrak{l}))$
. Non-twisted Capelli $\mathrm{C}[\mathfrak{n}^{+}]\otimes S(\mathfrak{n}^{+})(\simeq s(\mathfrak{n}^{-})\otimes S(\mathfrak{n}^{+}))$
Ad(L)- ad(Z( )) ,
.
2. Scalar generalized Verma module
’“‘ $-$ , .
9, $\mathfrak{h},$ $\triangle,$ $\triangle^{+}$ , , , ,
. $\alpha_{1},$ $\ldots$ , $\alpha_{n}$ , $\varpi_{1},$ $\ldots,$ $\varpi_{n}$ . $\mathfrak{p}$ , , $\mathfrak{n}^{+}$
, $\mathrm{g}$ $\mathfrak{h}$ , $\mathfrak{p}$
$\mathfrak{h}$ , $\mathfrak{n}^{+}$ . $\triangle_{L},$ $\triangle_{N}^{+}$ , $\mathfrak{n}^{+}$
. $\alpha\in\triangle$ $\mathrm{g}^{\alpha}$ $\alpha$- , $\mathfrak{n}^{-}=\sum_{\alpha\in\Delta_{N}^{+}}\mathrm{g}-\alpha$ .
, $(\mathrm{g}, \mathfrak{p})$ Hermite . $\mathfrak{n}^{+}$ .
$\#\mathrm{h}\mathfrak{p}$ , $\triangle_{L}$
\alpha , . $(\mathrm{g}, \mathfrak{p})$ $(\mathrm{g}, i0)$ .
([1]). $\mathrm{g}$ 1 $\langle, \rangle$ .
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, Hermite $(\mathrm{g}, \mathfrak{p})$ $\lambda\in \mathrm{H}\mathrm{o}\mathrm{m}(\mathfrak{p}, \mathrm{C})$ ,
$M(\lambda)=U(\mathrm{g})\otimes_{U(}\mathfrak{p})\mathrm{c}_{\lambda}$ ,
( $\lambda$ $\backslash ^{\backslash }-\backslash$ ). $\mathrm{C}_{\lambda}$ ? $\lambda$
. $\mathfrak{n}^{-}$ $\mathfrak{n}^{+}$ , $M(\lambda)arrow\simeq U(\mathfrak{n}^{-})=S(\mathfrak{n}^{-})\simeq \mathrm{C}[\mathfrak{n}^{+}]$
( $\langle,$ $\rangle$ $\mathfrak{n}^{-}$ $(\mathfrak{n}^{+})^{*}$ – ).
$(U(\mathrm{g}), \Psi_{\lambda}, \mathrm{C}[\mathfrak{n}^{+}])$ . .
Lemma 2.1 (cf. [8]) $\{F_{k}\}$ $\mathfrak{n}^{-}$ ,
(1) $\Psi_{\lambda}(X)$ $=$ $X$ $(X\in \mathfrak{n}^{-})$ ,
(2) $\Psi_{\lambda}(X)$ $=$ $\mathrm{a}\mathrm{d}(X)+\lambda(x)$
$=$ $\sum_{k}[X, F_{k}]\frac{\partial}{\partial F_{k}}+\lambda(X)$ $(X\in\downarrow)$ ,
(3) $\Psi_{\lambda}(X)$ $=$ $\frac{1}{2}\sum_{k,\iota}[[X, Fk],$ $Fl] \frac{\partial}{\partial F_{k}}\frac{\partial}{\partial F_{l}}+\sum\lambda([X, F_{k}])\frac{\partial}{\partial F_{k}}k$ $(X\in \mathfrak{n}^{+})$ .
(1) l , $\square$
$\{X_{\alpha}\in \mathrm{g}^{\alpha}|\alpha\in\triangle\}\cup\{Hi|i=1, \ldots, n\}$
$\mathrm{g}$ Chevalley basis .
$H_{i}$
$\alpha_{i}$ coroot .
, $P\in S(\mathfrak{n}^{+})$ . :.
$P(\partial)\exp\langle_{X}, y\rangle=P(y)\exp\langle x, y\rangle$ $(x\in \mathfrak{n}^{+},$ $y\in \mathfrak{n}^{-)}$ ,
, $\mathfrak{n}^{+}$ $P(\partial)$ .
Definition 22 $D_{\mathfrak{n}}+$ $\mathfrak{n}^{+}$ .
(1) $U(\mathrm{g})$ anti-involution .
${}^{t}X_{\alpha}=X_{-\alpha}$ $(\alpha\in\triangle)$ ,
${}^{t}H_{i}=H_{i}$ $(i\in\{1, \ldots, n\})$ .
$X_{\alpha}$ $H_{i}$ Chevalley basis .
(2) $D_{\mathfrak{n}^{+}}$ anti-involution $\sigma$ .
$\sigma(F_{j})$ $=$ $F_{j}$ ,
$\sigma(\frac{\partial}{\partial F_{j}})$ $=$ $- \frac{\partial}{\partial F_{j}}$ .
, $\{F_{j}\}$ $\mathfrak{n}^{-}$ , $\sigma$ .




$\tau(X_{\alpha}(\partial))$ $=$ $X_{-\alpha}$ $(\alpha\in\triangle_{N}^{+})$ ,
$\{X_{\alpha}\}$ Chevalley basis – ,
$X_{\alpha}( \partial)=\langle X_{\alpha’-\alpha}X\rangle\frac{\partial}{\partial X_{-\alpha}}=\frac{2}{(\alpha,\alpha)}\frac{\partial}{\partial X_{-\alpha}’}$
.
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.Lemma 2.3 (cf. [9]) (1) $U(\mathrm{g})$ anti-involution $t$. U( ) $Z(\mathrm{t})$
.
(2) $D_{\mathfrak{n}^{+}}$ anti-involution $\sigma$ .
$\sigma(\Psi_{\lambda}(u))=.\Psi-\lambda-2_{\beta}(_{S}(u)‘)$ $(u\in U(\mathrm{g}))$ .
$s$ $U(\mathrm{g})$ anti-involution .
$s(X)=\{$
-X $(X\in\downarrow)$ ,
$X$ $(X\in \mathfrak{n}^{+}+\mathfrak{n}^{-})$ .
$\rho\in \mathrm{H}\mathrm{o}\mathrm{m}(\mathfrak{p}, \mathrm{C})$ $\triangle_{N}^{+}$ .
(3) $D_{\mathfrak{n}}+$ anti-involution $\tau$ .
$\tau(\Psi_{\lambda}(u))=\Psi\lambda(\iota_{u)}$ $(u\in U(.\mathrm{t}))$ .
(4) $D_{\mathfrak{n}}+$ anti-invoZution $\tau$ $D_{\mathfrak{n}}+$ Ad(L)- $D_{\mathfrak{n}}^{L}+$
.
3. Main theorems
$(\mathrm{A}_{p+q-1,P}),$ $(\mathrm{B}_{n}, 1),$ $(\mathrm{C}_{n}, n),$ $(\mathrm{D}_{n}, 1),$ $(\mathrm{D}_{n}, n)$ , [3]
$GL_{p}\otimes GLoq’ 2n\otimes GL_{1},$ $S2cLn’ \mathit{0}2n-1\otimes GL_{1},$ $\Lambda 2GL_{n}$ , $\mathrm{g}$
, Capelli $M(\lambda)$ ( $\Psi_{\lambda}$ -analogue ) (
) . $(\mathrm{D}_{n}, n)$ $\Lambda^{2}GL_{n}$ ,
,
Turnbull ([6] . [7]




Hermitian $(\mathrm{E}_{6},1)$ $s_{P^{in_{1}}0}\otimes GL_{1}$ , [3]
Capelli , $\Psi_{\lambda}$-analogue . $(\mathrm{E}_{7},7)$
$\mathrm{E}_{6}\otimes GL_{1}$ Capelli ([3]), Ad(L)- ad(U( ))
, Ad(L)- \Psi \mbox{\boldmath $\lambda$}(U( ))
, Capelli $\Psi_{\lambda}$-analogue
. .
. ( $L$ , Ad, $\mathfrak{n}^{+}$ ) ,
Capelli $\Psi_{\lambda}$-analogue(
) [9] . [9]
, [5] .
3.1 $(\mathrm{A}_{p+q-1},p)$ or $GL_{p}\otimes GL_{q}$
$\mathrm{g}=\mathrm{g}\mathrm{I}(p+q, \mathrm{C})$ . $\mathfrak{h}$ $\mathrm{g}$ . $E_{ij}$ .
$\epsilon_{i}\in \mathfrak{h}^{*}(i\in\{1, \ldots,p+q\})$ $\epsilon_{i}(E_{jj})=\delta_{ij}$ . $-$ Chevalley basis
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$=$ $\{\epsilon_{i}-\Xi_{j}|1\leq i<j\leq p+q\}$ ,
$E_{ij}$ : $(\epsilon_{i}-\epsilon_{j})$-root vector for $i\neq j$ ,
$\Pi_{L}$ $=$ $\Pi\backslash \{_{6_{p}-\epsilon}p+1\}$ ,
$\triangle_{L}^{+}$ $=$ $\{\epsilon_{i}-\epsilon_{j}|1\leq i<j\leq p\}\cup\{\in_{i^{-}}\epsilon_{j}|p+1\leq i<j\leq p+q\}$ ,
$\varpi_{i_{0}}$ $=$ $(q(\epsilon_{1}+\cdots+\epsilon r)-p(\epsilon r+1-\cdots-\in 2r))/(_{P+}q)$,
$2\rho$ $=$ $(_{P+q})\varpi \mathrm{z}0$
’
$\langle$X, $Y\rangle$ $=$ $\mathrm{T}\mathrm{r}(XY)$ (X, $Y\in \mathrm{g}$ ),
C. B. : $\{E_{ij}|i\neq j\}\cup\{E_{ii}-E_{i+}1,i+1|1\leq i<p+q\}$ .
$\mathfrak{p},$
$\mathfrak{n}^{+}$ , .
$\mathfrak{p}$ $=$ $\{\in \mathrm{g}|A\in \mathrm{g}((p, \mathrm{C}),$ $B\in \mathrm{M}\mathrm{a}\mathrm{t}(p, q;\mathrm{C}),$ $D\in \mathrm{g}\mathfrak{t}(q, \mathrm{C})\}$ ,
$\mathfrak{n}^{+}$
$=$ $\{\in \mathrm{g}|B\in \mathrm{M}\mathrm{a}\mathrm{t}(p, q;\mathrm{c})\}$ ,
$\downarrow$ $=$ $\{\in \mathrm{g}|A\in_{9^{[}(),\in \mathfrak{l}(}p,$$\mathrm{C}D\mathrm{g}q,$ $\mathrm{C})\}$ .
Definition 22 , ${}^{t}E_{ij}=E_{ji}$ . $i\in\{1, \ldots,p\},$ $j\in\{1, \ldots, q\}$
$=E_{p+j,i},$ $\partial_{ij}=\partial/\partial x_{ij}$ $\{x_{ij}\}$ $\mathfrak{n}^{+}$ . Lemma 2.1
.
Lemma 3.1 (1) $\Psi_{\lambda}(E_{ij})=-\sum_{k=1}^{q}X_{jk}k\partial_{i}+\lambda(E_{ij})$ $(1 \leq i, j\leq p)$ ,
(2) $\Psi_{\lambda}(E_{p+i,j})p+=\sum_{k=1}^{p}X_{k}i\partial_{k}j+\lambda(E)p+i,p+j$ $(1 \leq i, j\leq q)$ ,
(3)
$\Psi_{\lambda}(E_{i,p+})j=-\sum_{P1\leq k\leq q,1\leq\iota\leq}x_{\iota k}\partial_{i}k\partial lj+\lambda 0_{\partial_{ij}}$ $(1 \leq i\leq p, 1\leq j\leq q)$ . $\square$








Theorem 3.2 $1 \leq d\leq\min(p, q),$ $H,$ $I\subset\{1, \ldots,p\},$ $\# H=\# I=d$ :
$u_{HI}^{L}$ $=$ $\det[-EH(S)I(t)+(t-1)\delta H(_{S})I(t)]_{1\leq\leq d}S,t$ ,
$u_{HI}^{LT}$ $=$ $\det[-EH(t)I(s)+(d-t)\delta H(t)I(s)]_{1\leq}s,t\leq d$ ,
$v_{HI}^{L}$ $=$ $\det[-EH(S)I(t)+(q-d+t)\delta H(s)I(t)]_{1\leq\leq d}S,t$ ,






























, $H,$ $I,$ $J$ $H,$ $I\subset\{1, \ldots,p\},$ $J\subset\{1, \ldots, q\},$ $\# H=\# I=\# J=d$
. , (3.1) (3.4) $fIJ\in \mathrm{C}[\mathfrak{n}^{+}]$ , (3.5) (3.8)
$f_{IJ}\in S(\mathfrak{n}^{-})$ .
Remark 3.3 (1) Theorem 3.2 (3.5) , $\Psi_{R}+_{\mathrm{i}B}\lambda+_{q}\rho(u^{L}HI2)$ $\Psi_{0}(u_{IH}^{L})$
. (3.6), (3.7), (3.8) .
(2) Non-twisted Capelli (3.1) (3.4)
, $\Psi_{\lambda}$-analogue (3.5) (3.8) $d\mathrm{x}d$ .
. $\mathrm{C}^{n}$ $(\mathrm{C}^{n})$ ,
$(\mathrm{C}^{n})\otimes_{\mathrm{C}}D_{\mathfrak{n}^{+}}^{+}$ $(x\otimes u)\cdot(y\otimes v)=xy\otimes uv$ . $\wedge(\mathrm{c}^{n})$
. $\mathrm{C}^{n}$ $a_{1},$ $\ldots,$ $a_{n}$ , $[A_{ij}]\in \mathrm{M}\mathrm{a}\mathrm{t}(n, m;D_{\mathfrak{n}}+)$
, $\eta_{j}\in\wedge(\mathrm{C}^{n})\otimes \mathrm{c}D_{\mathfrak{n}}+$
$(\eta 1, \ldots, \eta m)=(a1, \ldots, an)[Aij]1\leq i\leq n,1\leq j\leq m$
’
. $a_{j}$ $D_{\mathfrak{n}}+$ , $a_{j}a_{k}=-a_{k}a_{j}$ , $\eta i\eta j=-\eta j\eta i$
. , $J\subset\{1, \ldots, m\},$ $\# J=d$ ,
$\eta_{J(1})\ldots\eta_{j}(d)$ $=$ $a_{i_{1}}A_{i_{1}}j(1)\ldots a_{i}4_{i_{d}}d^{A}J(d)$
$=$
$1 \leq i_{1},\ldots,i_{d}\sum_{n\leq}a_{i}1\ldots a_{i_{d}}A_{iJ}1(1)\ldots Aidj(d)$
$=$
$\sum_{I\subset\{1,\ldots,n\},\# I=d,\sigma\in \mathfrak{S}d}a_{I(()}\sigma 1)\ldots a_{I((}\sigma d))AI(\sigma(1))J(1)$








Lemma 3.4 $H,$ $I\subset\{1, \ldots,p\},$ $\# H=\# I=d$ ,
(1)
$\sum_{J}f_{Ij}{}^{t}fHJ(\partial)$
$=$ $\mathrm{a}\mathrm{d}(\det[-E_{H}(t)I(s)+(d-t)\delta_{H}(t)I(S)]1\leq s,t\leq d)$
(2) $\sum_{J}{}^{t}f_{HJ}(\partial)fIj$ $=$ $\mathrm{a}\mathrm{d}(\det[-E_{H}(t)I(s)+(q-t+1)\delta_{H(t)}I(s)]1\leq s,t\leq d)$.




$(\eta_{1}, \ldots, \eta_{q})=(a_{1}, \ldots, a_{p})[x_{ij}]_{1}\leq i\leq p,1\leq j\leq q$
’
$J\subset\{1, \ldots, q\},$ $\# J=d$ (3.9)
$\eta_{J(1)}\cdots\eta_{J(}d)$ $=$
$I \subset\{1,\ldots,p\},\#\sum_{dI=}aI(1)\ldots aI(d)\det[x_{I}(_{S})J(t)]_{1\leq}s,t\leq d$
$=$
$I \subset\{1,\ldots,p\}\sum_{d\# I=},aI(1)\ldots aI(d)f_{I_{J}}$
,
. ,
$(\zeta_{1}, \ldots, \zeta_{p})$ $,=$ $(\eta_{1}, \ldots, \eta_{q})[\partial_{ij}]1\leq j\leq q,1\leq i\leq_{P}$
$=$ $(a_{1}, \ldots, a_{p})[xij]_{1}\leq i\leq p,1\leq j\leq q[\partial ij]_{1\leq}j\leq q,1\leq i\leq_{P}$
$=$ $(a_{1}, \ldots, a_{p})[q\sum_{k=1}x_{ik}\partial_{hk}]1\leq i,h\leq p$






$=$ $- \sum_{k=1}^{q}\eta_{j}\eta k\partial hk+\eta_{jh}a$ $=-\eta_{j}\zeta_{h}+\eta jah$ ,
. ,
$[ \partial_{hk}, \eta_{j}]=[\partial_{hk}, \sum_{i=1}a_{i}Xij]=\sum_{i=1}a_{i}\delta_{hi}\delta kj=\delta_{kj}a_{h}$ , (3.10)
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.$(\zeta_{1}(u), \ldots, \zeta \text{ }(u))$ $=$ $(a_{1}, \ldots, a_{p})[\mathrm{a}\mathrm{d}(-E_{hi})-u\delta hi]1\leq i,h\leq F$
’
, $\zeta_{h}(u)=\sum^{p}i=1a_{i}(\mathrm{a}\mathrm{d}(-E_{hi})-u\delta hi)=\zeta_{h}-ua_{h}$ , $\zeta_{h}(u)$ $\eta_{j}$ :
$\zeta_{h}(u)\eta j$ $=$ $(\zeta_{h}-ua_{h})\eta j$
$=$ $-\eta_{j}\zeta_{h}+\eta_{jh}a-uah\eta_{j}$
$=$ $\eta_{j}(-\zeta h+a_{h}+ua_{h})$ $=-\eta_{j}\zeta_{h}(u+1)$ , (3.11)
.
$H\subset\{1, \ldots ,p\},$ $\# H=d$ , $\zeta H(1)(-d+1)\cdots\zeta_{H(d-}1)(-1)\zeta H(d)(0)$ 2
. – ,
$\zeta H(1)(-d+1)\cdots\zeta H(d-1)(-1)\zeta H(d)(\mathrm{o})=\zeta.H(1)(-d+..1)\cdots\zeta H(d-1)(-1)\sum_{jd}q=1\eta_{j_{d}H(d}\partial)id$.
(3.11) , .
$(-1)^{d-1} \sum_{jd}\eta j_{d}\zeta_{H(1)}(-d+2)\cdot*\cdot\zeta H(d-1)(0)\partial H(d)j_{d}$
$=$
$((-1)^{d-1})^{d}1 \leq j_{1},..\sum_{qj_{d}\leq}.,\eta_{j1}\cdots\eta j_{d}\partial H(1)j1\ldots\partial_{H}(d)j_{d}$
$=$
$J \subset\{1,\ldots,q\},\# j=d,\sigma\in \mathfrak{S}\sum_{d}\epsilon(\sigma)\eta J(1)\ldots\eta J(d)\partial H(1)j(\sigma(1))\ldots\partial H(d)J(\sigma(d))$
$=$ $J \subset\{1,\ldots,q\}\#\sum_{J=d},(_{I\subset\{1,\ldots,p\}}\sum_{\# I=d},al(1)\ldots aI(d)\det[_{X}I(S)J(t)]_{1}\leq s,t\leq d\mathrm{I}\det[\partial_{H(}t)J(_{S)}]1\leq S,t\leq d$
$=$






$1 \leq i_{1},\ldots,i_{d}\sum_{p\leq}a_{i}\cdots a_{i}\{1d\mathrm{a}\mathrm{d}(-EH(1)i1)-(-d+1)\delta_{H(1})i1\}\cross\cdots\cross\{\mathrm{a}\mathrm{d}(-EH(d)i_{d})-0\delta_{H(}d)i_{d}\}$
$=$
$I \subset\{1,\ldots,p\},\sum_{d\# I=,\sigma\in \mathfrak{S}d}\epsilon(\sigma)aI(1)\ldots a_{I}(d)$
$\cross\{\mathrm{a}\mathrm{d}(-E_{H(}1)I(\sigma(1)))-(-d+1)\delta H(1)I(\sigma(1))\}\cross\cdots\cross\{\mathrm{a}\mathrm{d}(-EH(d)I(\sigma(d)))-\mathrm{o}\delta_{H(}d)\tau(\sigma(d))\}$
$=$
$I \subset\{1,\ldots,p\}\sum_{d\# I=},a_{I(1})\ldots aI(d)$
ad $(\det[-EH(t)\tau(s)-(-d+t)\delta_{H(}t)I(s)]1\leq s,t\leq d)$ ,
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. (3.9) . , $I$
summands – , (1) .
[(2) ] $I$
, (3.10) , $\sum_{j=1}^{q}\partial_{ij\eta}j=\sum_{j}(\eta_{jij}\partial+\delta_{jj}a_{i})=\zeta_{i}+qa_{i}=\zeta_{j}(-q)$ .
$H\subset\{1, \ldots,p\},$ $\# H=d$ , $\zeta H(1)(-q)\zeta H(2)(-q+1)\cdots\zeta H(d)(’-q+d-1)$ 2
. – (1) ,
$\zeta_{H(1})(-q)\cdots\zeta H(d)(-q+d-1)$ $=$
$1 \leq j1,.\sum_{j_{d}\leq q}..,\partial H(1)j_{1}$







$I \subset\{1,\ldots,p\}\sum_{d\# I=},aI(1)\ldots a_{I(d)}$
ad $(\det[-E..H.(t)I(S)-(-q+t-1)\delta_{H}(t)I(s)]1\leq s,t\leq d)$ ,
. 2 $I$ (2) . $\square$
Lemma 3.5 $I\subset\{1, \ldots,p\},$ $J\subset\{1, \ldots, q\},$ $\# I=\# J=d$ ,
(1) $\Psi_{\lambda}({}^{t}f_{I}J)$ $=$
$\sum_{H}{}^{t}f_{HJ}(\partial)$ ad $(\det[E_{I(t})H(S)+(\lambda^{0}+p-d+t)\delta_{I(t)H}(s)]_{1}\leq s,t\leq d)$ ,
(2) $\Psi_{\lambda}({}^{t}f_{IJ})$ $=$
$\sum_{H}$
ad $(\det[E_{I(}t)H(s)+(\lambda^{0}+t-1)\delta_{I()H}t(s)]_{1\leq S,t\leq d}){}^{t}f_{HJ}(\partial)$ ,
$H$ $H\subset\{1, \ldots,p\},$ $\# H=d$ .
Proof. $(\mathrm{C}^{p})\otimes \mathrm{c}^{D_{\mathfrak{n}}+}$ , $(\mathrm{C}^{q})\otimes_{\mathrm{C}}D_{\mathfrak{n}}+$
. $(\mu_{1}, \ldots, \mu_{\text{ }})=(a_{1}, \ldots, a_{q})[\partial ij]_{1\leq j\leq}q,1\leq i\leq p$ , $I\subset\{1, \ldots,p\},$ $\# I=d$
, (3.9)
$\mu_{I(1)}\cdots\mu_{I(}d)$ $=$
$J \subset\{1,\ldots,q\},\#.J\sum_{=d}aJ(1)\ldots a_{j}(d)\det[\partial_{I}(\iota)J(s)]_{1\leq j\leq q,\leq\leq \text{ }}1\text{ }$
$=$
$j \subset\{1,\ldots,q\},\# J\sum_{d=}aj(1)\ldots a_{J}(d)ftIj(\partial)$
,
. $(\xi_{1}, \ldots , \xi_{\text{ }})=(a_{1}, \ldots, a_{q})[\Psi_{\lambda}(E_{i,j}\text{ }+)]_{1\leq}j\leq q,1\leq i\leq \text{ }$ , $I\subset\{1, \ldots ,p\}$ ,
$\# I=d$ ,
$\xi I(1)\ldots\xi_{I(}d)$ $=$
$j \subset\{1,\ldots,q\}\sum_{d\# J=},aJ(1)\ldots aJ(d)\Psi_{\lambda}({}^{t}fIJ)$
, (3.12)
. $\xi_{h}(1\leq h\leq p)$ 2 .
$\xi_{h}$ $=$ $\sum_{j=1}^{q}aj\Psi\lambda(B\urcorner)l_{l},\text{ }+j$
161
$=$ $\sum a_{j}q(-1\leq k\leq q\sum_{p1\leq i\leq},X_{i}k\partial_{hk}\partial_{i}j+\lambda^{0}\partial_{hj})$
$j=1$
$=$ $\sum a_{j}q\sum_{1\leq i\leq \text{ }}(-\sum_{1\leq k\leq q}x_{i}k\partial_{hk}+\lambda^{0}\delta_{hi})\partial_{ij}$
$j=1$
$=$ $\sum_{i=1}^{p}(\mathrm{a}\mathrm{d}(E_{h}i)+\lambda 0_{\delta hi)\mu_{i}}$ ,
. $1\leq g,$ $h,$ $i\leq p$ ,
$[\mathrm{a}\mathrm{d}(E_{hi}), \mu g]$ $=$ $[- \sum_{k=1}^{q}Xik\partial hk, \sum_{j=1}aj\partial_{\mathit{9}j}]q$
$=$
$\sum_{1\leq k,j\leq q}\delta i\mathit{9}\delta kj\partial hka_{j}$
$=$ $\sum_{j=1}^{q}\delta_{i}a\partial gjhj$ $=\delta_{i_{\mathit{9}}}\mu_{h}$ , (3.13)
, $\xi_{h}$
$\xi_{h}$ $=$ $\sum_{i=1}^{\text{ }}\{\mu_{i}(\mathrm{a}\mathrm{d}(E_{hi})+\lambda 0\delta_{hi})+\delta_{ii}\mu_{h\}}$
$=$ $\sum_{i=1}^{p}\mu i\{\mathrm{a}\mathrm{d}(E_{hi})+\lambda 0\delta hi+_{P^{\delta}}hi\}$ ,
. (3.13) $\xi_{h}$ $\mu_{g}$ .
$\xi_{h}\mu_{g}$ $=$ $\sum_{i=1}^{p}(\mathrm{a}\mathrm{d}(Ehi)+\lambda 0_{\delta hi})\mu_{i}\mu_{g}$
$=$ $- \sum_{i=1}^{\text{ }}\{\mu_{g}(\mathrm{a}\mathrm{d}(E_{h}i)+\lambda^{0}\delta_{hi})+\delta_{i}\mu gh\}\mu i$
$=$ $-\mu_{g}\xi_{h}-\mu_{h}\mu_{g}$ .
$(\xi_{1}(u), \ldots, \xi \text{ }(u))=(\mu_{1}, \ldots, \mu_{p})[\mathrm{a}\mathrm{d}(E_{h}i)+(\lambda^{0}+p+u.)\delta_{hi}]_{1}\leq i,h\leq p$
$\xi_{h}(u)$ $=$ $\sum_{i=1}^{p}\mu_{i}(\mathrm{a}\mathrm{d}(E_{hi})+(\lambda 0+p+u)\delta_{h}i)$
$=$ $\xi_{h}+u\mu_{h}$ ,
, $\xi_{h}(u)$ :
$\xi_{h}(u)\mu_{i}$ $=$ $(\xi_{h}+u\mu_{h})\mu i$
$=$ $-\mu_{i}\xi_{h}-\mu h\mu_{i}+u\mu_{h}\mu_{i}$ $=-\mu_{i}\xi_{h}(u-1)$ . (3.14)
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, $I\subset\{1, \ldots,p\},$ $\# I=d$ , $\xi_{I}(1)\ldots\xi_{I(d})$ (3.12)
.
$\xi_{I(1)}$ . . $.\xi_{I(d)}$ $=$ $\xi_{I(1)}(0)\cdots\xi I(d)\{\mathrm{o})$
$=$ $\xi_{I(1)}(\mathrm{o})\cdot$ . . $\xi I(d-1)(\mathrm{o})\sum_{h=1}\mu_{h}(\mathrm{a}\mathrm{d}(E_{I()}dh)+(\lambda^{0}+p\text{ })\delta I(d)h)$ ,
(3.14) .




$((-1)^{d-1})^{d} \sum\mu_{h}1\ldots\mu h_{d}\{\mathrm{a}\mathrm{d}1\leq h_{1},\ldots,hd\leq p(E_{I(1})h1)+(\lambda 0+p-(d-1))\delta_{I}(1)h_{1}\}\cross\cdots$
.. . $\cross\{\mathrm{a}\mathrm{d}(E_{I(d)h})d+(\lambda^{0}+p-\mathrm{o})\delta_{I}(d)hd\}$




$j \subset\{1,\ldots,q\}\sum_{d\# J=},aJ(1)\ldots aj(d)\sum_{dH\subset\{1,\ldots,\text{ }\},\# H=}{}^{t}f_{H}J(\partial)$
$\cross$ ad $(\det[E_{I}(t)H(S)+(\lambda^{0}+p-d+t)\delta_{I(t)H}(s)]_{1\leq s,t\leq d)}$ .
(3.12) $J$ (1) .
[ (2) ]
$\xi I(1)\ldots\xi I(d)$ .
$\xi I(1)\ldots\xi I(d)$
$=$ $\sum_{h=1}^{p}(\mathrm{a}\mathrm{d}(E_{I}(1)h)+\lambda^{0}\delta I(1)h)\mu h\xi I(2)(0)\cdot$ . . $\xi_{I(d)}(0)$
$=$ $(-1)^{d-}1 \sum_{h=1}(\mathrm{a}\mathrm{d}(E\text{ })I(1)h+\lambda 0\delta I(1)h)\xi I(2)(1)\cdots\xi_{I(}d)(1)\mu_{h}$
$=$




$H \subset\{1,\ldots,\text{ }\},\sum_{=\# Hd,\sigma\in \mathfrak{S}d}(\mathrm{a}\mathrm{d}(EI(1)H(\sigma(1)))+(\lambda^{0}+\mathrm{o})\delta I(1)H(\sigma(1)))\cross\cdots$
...
$\cross(\mathrm{a}\mathrm{d}(E_{I(d})H(\sigma(d)))+(\lambda^{0_{+d-}}1)\delta_{I(}.d)H(\sigma(d)))\cdot\sum\in(J\subset\{1,\ldots,q\},\# J=d\sigma)a_{J()}1\ldots aj(d){}^{t}f_{Hj}(\partial)$
$= \sum_{J\subset\{1,\ldots,q\}\# J=d},aJ(1)\ldots aJ(d)\sum \mathrm{a}\mathrm{d}(\mathrm{d}\mathrm{e}H\subset\{1,\ldots,\text{ }\},\# H=d\mathrm{t}[EI(t)J(s)+(\lambda^{0}+t-1)\delta_{I(}t)J(_{S})]_{1\leq t\leq d)}s,{}^{t}f_{HJ}(\partial)$
.
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(3.12) $J$ (2) .
Proof of Theorem 3.2. , (3.2), (3.4) Lemma 34 $H=I$
. (3.6) . $\mathfrak{p}$ $\mu$ =\mu 0\varpi ’ , $1\leq i\leq p$ ,
$\mu(E_{ii})=\mu^{0}q/(p+q)$ , Lemma 3.5 (1)
$\Psi_{\lambda}({}^{t}f_{I}J)=(-1)d\sum_{fI}{}^{t}fHj(\partial)\Psi R\pm g\lambda+\lrcorner 2_{\mathrm{i},q}(\rho IH)q..u^{L\tau}$
,







$(-1)^{d} \sum f_{I_{J}}H\subset\{1,\ldots,\text{ }\sum_{d\},\# H=}tf_{H}J(\partial)\Psi \mathrm{g}\pm 9\lambda+_{q}^{2}-\mathit{1}(\rho)qu_{IH}^{L\tau}$
$I\subset\{.1,\ldots,p\},J\subset\# I=\# J=@1,\ldots,q\}$ , $IJ$
$=$
$(-1)^{d} \sum_{HI}\Psi_{0}(u^{L}I)HL+\mathfrak{g}_{\lambda+^{\underline{2}_{R_{\rho IH}}}}(\tau\Psi u^{L\tau})qq$ ’
, (3.6) . (3.8) Lemma 35(2) Lemma 34(2)
.
, Definition 22 anti-involutions $\sigma,$ $s,$ $\tau$
. $\sigma\tau$ , Chevalley basis ( ) $\{X_{\pm\alpha}|\alpha\in\triangle_{N}^{+}\}$
$\sigma\tau(X_{-\alpha})$ $=$ $-X_{\alpha}(\partial)$ ,
$\sigma\tau(X_{\alpha}(\partial))$ $=$ $X_{-\alpha}$ ,
, $H,$ $I\subset\{1, \ldots,p\},$ $\# H=\# I=d$ ,
$\sigma\tau(\Psi_{\mu}(u_{HI}LT))$ $=$ $\Psi_{-\mu-2\rho}(s(t(u_{H}LTI)))$
$=$ $\Psi_{-}\mu-2\rho(\det[E_{I()}sH(t)+(d-t)\delta_{I(}s)H(t)]_{1\leq s,t\leq d})$




(3.3) . u\in U( ) $\mathrm{a}\mathrm{d}(u)=\Psi_{0}(u)$ ,




$=(-1)^{d}$ ( $(3.3)$ ),
, (3.2) $D_{\mathfrak{n}}^{L}+$ \tau - ,







. (3.3) . (3.1) (3.4) $\sigma\tau$
.
(3.7) . ,
$\sigma\tau((3.6)\text{ ^{}\backslash }\not\supset\underline{\not\supset})$ $=$










, $\lambda$ \mbox{\boldmath $\lambda$}--2\rho 2 (3.7) .
(3.5) $\square$
3.2 $(\mathrm{C}_{n}, n)$ or $S^{2}GL_{n}$
$\mathrm{g}=\epsilon \mathfrak{p}(n, \mathrm{c})=\{\in \mathrm{g}\mathfrak{l}(2n, \mathrm{C})|A\in(B,c^{9}\in \mathrm{s}_{\mathrm{y}}(n, \mathrm{c})\mathrm{m}(’ n, \mathrm{c})\}$,
. $\mathfrak{h}$ $\mathrm{g}$ . $i,$ $j\in\{1, \ldots, n\}$
$H_{ij}$ $=$ $E_{ij}-E_{n+}j,n+i$ ,
$G_{ij}$ $=$ $E_{i,n+j}+E_{j},n+i$ ,
$F_{ij}$ $=$ $E_{n+i,j}+E_{n}+j,i$ ,
.
$[H_{ij}, H_{k}\iota]$ $=$ $\delta_{jk}H_{il}-\delta_{i\iota H_{k}}j$ ,
$[H_{ij}, G_{k}\iota]$ $=$ $\delta_{jk}Gil+\delta j\iota Gik$ ,
$[H_{ij}, F_{k}\iota]$ $=$ $-\delta_{ik}F_{j}l-\delta_{il}F_{jk}$ ,
$[G_{ij},$ $F_{kl}]$ $=$ $\delta_{jk}H_{il}+\delta_{i\iota^{H_{jk}}}+\delta_{jl}H_{ik}-\vdash\delta_{ik}H_{jl}$ .
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$\epsilon_{i}\in \mathfrak{h}^{*}(i\in\{1, \ldots, n\})$ $\epsilon_{i}(H_{jj})=\delta_{ij}$ .
.
$\Pi$ $=$ $\{\epsilon_{1}-\epsilon_{2}, \ldots, \epsilon n-1-\epsilon_{n}, 2\epsilon_{n}\}$,
$\triangle^{+}$ $=$ $\{\epsilon_{i}\pm\epsilon_{j}|1\leq i<j\leq n\}\cup\{2\mathcal{E}_{i}\}$ ,
$H_{ij}$ : $(\epsilon_{i}-\epsilon_{j})$ -root vector for $i\neq j$ ,
$G_{ij}$ : $(\epsilon_{i}+\epsilon_{j})$-root vector,
$F_{ij}$ : $-(\epsilon_{i}+\epsilon_{j})$ -root vector,
$\Pi_{L}$ $=$ $\Pi\backslash \{2\epsilon_{n}\}$ ,
$\triangle_{L}^{+}$ $=$ $\{\epsilon_{i}-\epsilon_{j}|1\leq i<j\leq n\}$ ,
$\varpi_{i_{0}}$ $=$ $\epsilon_{1}+\cdots+\epsilon_{n}$ ,
$2\rho$ $=$ $(n+1)\varpi_{i_{0}}$ ,
$\langle$X, $Y\rangle$ $=$ $\mathrm{T}\mathrm{r}(XY)/2$ (X, $Y\in \mathrm{g}$ ),
C. B. : $\{H_{ij}\}\cup\{G_{ij}|i<j\}\cup\{(1/2)G_{ii}\}\cup\{F_{ij}|i<j\}\cup\{(1/2)F_{ii}\}$ .
$\mathfrak{p},$
$\mathfrak{n}^{+}$ , .
$\mathfrak{p}$ $=$ $\{\in \mathrm{g}|A\in \mathfrak{g}\mathfrak{l}(n, \mathrm{c}),$ $B\in \mathrm{S}\mathrm{y}\mathrm{m}(n, \mathrm{c})\}$ ,
$\mathfrak{n}^{+}$
$=$ $\{\in \mathrm{g}|B\in \mathrm{s}_{\mathrm{y}\mathrm{m}}(n, \mathrm{c})\}$ ,
$\downarrow=$ $\{\in \mathrm{g}|A\in \mathrm{g}^{(}(n, \mathrm{C})\}$ .
Definition 22 $t$ ,
${}^{t}H_{ij}=H_{j}i$ , ${}^{t}G_{ij}=F_{ij}$ , ${}^{t}F_{ij}=c_{ij}$ ,
. $i,$ $j\in\{1, \ldots , n\}$ $=F_{ij},$ $\partial_{ij}=\partial/\partial x_{ij}$ $\{x_{ij}|i\leq j\}$
$\mathfrak{n}^{+}$ . $i\neq j$ ${}^{t}F_{ij}(\partial)=G_{ij}(\partial’)=\langle G_{ij}, F_{i}j\rangle\partial ij=\partial_{ij}$ ,
${}^{t}F_{ii}(\partial)=\langle G_{ii}, F_{i}i\rangle\partial_{i}i=2\partial_{i}i$ . $\tilde{\partial}_{ij}=(1+\delta_{ij})\partial_{ij}$ . Lemma 2.1
.







$1\leq d\leq n$ , $I,$ $J\subset\{1, \ldots, n\},$ $\# I=\# J=d$ ,





$\iota_{f_{IJ}(\partial)=\mathrm{e}\mathrm{t}}\mathrm{d}[\partial_{I}(s)J(t)]_{1\leq s,t\leq d}$ ,
.
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Theorem 3.7 $1\leq- d\leq n,$ $J,$ $K\subset\{1, \ldots, n\},$ $\# J=\# K=d$ ,
$u_{KJ}$ $=$ $\det[-H_{K((t)}S\grave{J}^{J}+(t-1)\delta_{K(}S)j(t)]1\leq S,t\leq d$ ,
$u_{KJ}^{T}$ $=$ $\det[-H_{K(}t)J(S)+(d-t)\delta_{K(t})J(_{S)}]1\leq s,t\leq d$ ,
$v_{KJ}$ $=$ $\det[-H_{K}(S)J(t)+(n+t-d+1)\delta_{K(s)J(t)}]1\leq S,t\leq d$ ,

































$(-1)^{d} \sum_{KJ}\Psi 2\lambda+2\rho.(v_{KJ}^{\tau})\Psi \mathrm{o}(v^{\tau}JK)$
.
, $I,$ $J,$ $K$ $I,$ $J,$ $K\subset\{1, \ldots, n\},$ $\# I=\# J=\# K=d$ .
Proof. $(\mathrm{A}_{\ovalbox{\tt\small REJECT}+}q-1, P)$ . $\square$
3.3 $(\mathrm{D}_{n}, n)$ or $\Lambda^{2}GL_{n}$
$\mathrm{g}=\{\in \mathrm{g}\downarrow(2n, \mathrm{C})|A\in \mathrm{g}(B,C\in \mathrm{A}(n_{1\mathrm{t}},\mathrm{c})(n’, \mathrm{c})\}$ ,
, $\mathfrak{h}$ $\mathrm{g}$ . $i,$ $j\in\{1, \ldots , n\}$
$H_{ij}$ $=$ $E_{ij}-E_{n+}j,n+i$ ,
$G_{ij}$ $=$ $E_{i,n+j}-E_{j},n+i$ ,
$F_{ij}$ $=$ $E_{n+j,i^{-}}E_{n+}i,j$ ,
.
$[H_{ij}, H_{k\iota}]$ $=$ $\delta_{jk}H_{i\iota}-\delta_{i\iota}H_{k}j$ ,
$[H_{ij}, G_{kl}]$ $=$ $\delta_{jk}G_{i}\iota+\delta_{j}\iota G_{ki}$ ,
$[H_{ij}, F_{k\iota}]$ $=$ $\delta_{ik}F_{\iota_{j}+\delta_{i\iota}F_{jk}}$ ,
$[G_{ij},$ $F_{kl}]$ $=$ $\delta_{jl}H_{ik}+\delta_{ik}H_{jl}-\delta_{jk}H_{il}-\delta_{i\iota^{H_{jk}}}$
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$\epsilon_{i}\in \mathfrak{h}^{*}(i\in\{1, \ldots, n\})$ $\epsilon_{i}(H_{jj})=\delta_{ij}$ .
.
$\Pi$ $=$ $\{\epsilon_{1}-\epsilon_{2}, \ldots, \epsilon_{n}-1-\epsilon_{n}, \Xi n-1+\mathcal{E}_{n}\}$ ,
$\triangle^{+}$ $=$ $\{\epsilon_{i}\pm\epsilon_{j}|1\leq i<j\leq n\}$ ,
$H_{ij}$ : $(\epsilon_{i}-\epsilon_{j})$ -root vector for $i\neq j$ ,
$G_{ij}$ : $(\epsilon_{i}+\epsilon_{j})$-root vector for $i\neq j$ ,
$F_{ij}$ : $-(\epsilon_{i}+\epsilon_{j})$-root vector for $i\neq j$ ,
$\Pi_{L}$ $=\Pi\backslash \{\epsilon_{n-1}+\epsilon n\}$ ,
$\triangle_{L}^{+}$ $=$ $\{\epsilon_{i}-\epsilon_{j}|1\leq i<j\leq n\}$ ,
$\varpi_{i_{0}}$ $=$ $(\epsilon_{1}+\cdots+\epsilon_{n})/2$ ,
$2\rho$ $=2(n-1)\varpi_{i\mathrm{o}}$ ,
$\langle$X, $Y\rangle$ $=\mathrm{T}\mathrm{r}(XY)/2$ (X, $\mathrm{Y}\in \mathrm{g}$),
C. B. : $\{H_{ij}\}\cup\{G_{ij}|i<j\}\cup\{F_{ij}|i<j\}$ .
$\mathfrak{p},$
$\mathfrak{n}^{+}$ , .
$\mathfrak{p}$ $=$ $\{\in \mathrm{g}|A\in \mathrm{g}\mathrm{t}(n, \mathrm{C}),$ $B\in \mathrm{A}\mathrm{l}\mathrm{t}(n, \mathrm{C})\}$ ,
$\mathfrak{n}^{+}$
$=$ $\{\in \mathrm{g}|B\in \mathrm{A}\mathrm{l}\mathrm{t}(n, \mathrm{c})\mathrm{I}$ ,
$(=$ $\{\in \mathrm{g}|A\in \mathrm{g}\mathrm{t}(n, \mathrm{c})\}$ .
Definition 22 ,
${}^{t}H_{ij}=H_{j}i$ , ${}^{t}G_{ij}=F_{ij}$ , ${}^{t}F_{ij}=G_{ij}$ ,
. $i,$ $j\in\{1, \ldots, n\}$ $x_{ij}=F_{ij},$ $\partial_{ij}=\partial/\partial_{X}ij$ $\{x_{ij}|i<j\}$ $\mathfrak{n}^{+}$
. Lemma 2.1 .
Lemma 3.8 $1\leq i,$ $j\leq n$ ,
(1) $\Psi_{\lambda}(H_{ij})=-1\leq k\leq\sum xkj\partial_{k}i+\frac{1}{2}n,k\neq i\lambda^{0}\delta_{ij}$ ,
(2)
$\Psi_{\lambda}(G_{ij})=-\sum_{k\neq j,\iota\neq i}X_{k\iota}\partial il\partial_{k}j+\lambda^{0}\partial ij$
.
$(\mathrm{D}_{n}, n)$ Capelli , $\Psi_{\lambda}$-analogue $(\mathrm{A}_{\ovalbox{\tt\small REJECT} q1}+-,p)$
$(\mathrm{C}_{n}, n)$ . Turnbull $\Psi_{\lambda}$-analogue
. , (column permanent).
$\mathrm{P}\mathrm{e}\mathrm{r}[Aij]_{1\leq i},j\leq d=\sum_{\sigma\in \mathrm{e}d}A_{\sigma(1}1\ldots A)\sigma(d)d$
.
column permanent row permanent – .
, $R$ , $A,$ $B,$ $C\in \mathrm{M}\mathrm{a}\mathrm{t}(n, R)$ ,
$C=AB,$ $1\leq d\leq n$ ,
per
$(c_{I}K)= \# j=\sum\frac{1}{J!}\mathrm{P}d\mathrm{e}\mathrm{r}(A_{I}J)\mathrm{p}_{\mathrm{e}\mathrm{r}}(B_{J}K)$ ,
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. , $I,$ $J,$ $K$ $1\leq I(1)\leq\cdots\leq I(d)\leq n$ index ( $\# I=d$
)C $d\cross d$ (
) , $J!=$ ( $1$ )! $\cross\cdot:\cdot\cross$ ( $n$ )! . .
$1\leq d\leq n$ , $\# I=\# J=d$ index ,
$f_{IJ}=\mathrm{p}_{\mathrm{e}\mathrm{r}}[_{X}I(S)J(t)]_{1\leq S_{\text{ }}t}\leq d$ ,
${}^{t}f_{Ij}=\mathrm{P}\mathrm{e}\mathrm{r}[G_{I(S)J}(t)]_{1\leq S,t\leq d}$ , ${}^{t}f_{Ij}(\partial)=\mathrm{p}\mathrm{e}\mathrm{r}[\partial I(S)j(t)]_{1\leq}s_{:}t\leq d$,
.
Theorem 39 $1\leq d\leq n$ , $1\leq I(1)\leq\cdot\cdot i\leq I(d)\leq n$ index $I$ (
$\# I=d$ ) $\# J=d$ $J$ ,
$u_{IJ}$ $=$ $\mathrm{P}\mathrm{e}\mathrm{r}[-H_{I(_{S)j}}(t)-(t-1)\delta_{I(_{S})J()}t]_{1\leq s,t\leq d}$ ,
$u_{IJ}^{T}$ $=$ $\mathrm{p}_{\mathrm{e}\mathrm{r}}[-HI(t).J(s)-(d-t)\delta_{I}(t)J(s)]_{1\leq}s.’.t\leq d$ ,
$v_{IJ}$ $=$ $\mathrm{P}\mathrm{e}\mathrm{r}[-H_{I}(_{S})j(t)+(d+n-1-t)\delta_{I(_{S})J(t})]_{1\leq S,t\leq d}$ ,
$v_{IJ}^{T}$ $=$ $\mathrm{P}\mathrm{e}\mathrm{r}[-H_{I(}t)J(S)+(n-2+t)\delta_{I(t)J}(s)]1\leq S,t\leq d$ ,
$\# I=\# Jd\sum_{=}\frac{f_{IJ}{}^{t}f_{IJ}(\partial)}{I!J!}$ $=. \sum_{\# I=d}\frac{\mathrm{a}\mathrm{d}(u_{II})}{I!}$ , $\mathrm{t}_{\neg}-.(3.15)$
$\# I=\# Jd\sum_{=}\frac{f_{IJ}{}^{t}f_{IJ}(\partial)}{I!J!}$ $=$ $\sum_{\# I=d}\frac{\mathrm{a}\mathrm{d}(u_{I}^{\tau_{I}})}{I!}$ , (3.16)
$\# I=\# Jd\sum_{=}\frac{{}^{t}f_{IJ}(\partial)fIJ}{I!J!}$ $=$ $\sum_{\# I=d}\frac{\mathrm{a}\mathrm{d}(v_{II})}{I!}$ , (3.17)
$\sum_{\# I=\# J=d}\frac{{}^{t}f_{IJ}(\partial)f_{IJ}}{I!J!}$ $=$ $\sum_{\# I=d}\frac{\mathrm{a}\mathrm{d}(v_{I}^{\tau_{I}})}{I!}$ , (3.18)
,
$\sum_{\# I=\# J=d}\Psi_{\lambda}(\frac{f_{Ij}{}^{t}fIJ}{I!J!})$ $=$ $(-1)^{d} \sum_{I\#=\# J=d}\frac{1}{I!J!}\Psi_{2\lambda}+2_{\beta}(uIJ)\Psi_{0}(uJI)$ , (3.19)
$\sum_{\# I=\# J=d}\Psi_{\lambda}(\frac{fIJ{}^{t}fIJ}{I!J!})$ $=$ $(-1)^{d} \# I=\#\sum_{j=d}\frac{1}{I!J!}\Psi_{0}(u^{T})IJ\Psi_{2\lambda 2}+\rho(u_{J})\tau I$’ (3.20)
$\sum_{\# I=\# J=d}\Psi_{\lambda}(\frac{{}^{t}f_{IJ}f_{IJ}}{I!J!})$ $=$ $(-1)^{d} \sum_{\# I=\# J=d}\frac{1}{I!J!}\Psi_{0}(vIJ)\Psi_{2}\lambda+2\rho(v_{JI})$ , (3.21)
$\sum_{\# I=\# j=d}\Psi_{\lambda}(\frac{{}^{t}f_{IJ}f_{IJ}}{I!J!})$ $=$ $(-1)^{d} \#=\# J=d\sum_{I}\frac{1}{I!J!}\Psi_{2\lambda+}2\rho(v_{I})\tau_{J}\Psi_{0(v_{JI}^{\tau})}$. (3.22)
Remark 3.10 (1) (3.15), (3.16) , [7, Theorem 3.1]
$D_{N}$ [7, (2.8)] [7, (2.7)] . [7]
self-contained ( Lemma 3.11 ) .
(2) [7, Theorem 2.3] $\sum_{I}u_{II}/I!,$ $\sum_{I}u_{I}\tau_{I}/I!\in Z([)$ , ,
$\sum_{I}v_{II}/I!,$ $\sum_{I}$ vITI/ .
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. $\wedge(\mathrm{C}^{n})\otimes \mathrm{c}D_{\mathfrak{n}}+$
, $b_{j}$ , $\mathrm{C}[b_{1}, \ldots, b_{n}]\otimes \mathrm{c}D-\vdash \mathfrak{n}$
.
$(\eta 1, \ldots, \eta_{n})=(b_{1}, \ldots, b_{n})[Aij]1\leq i,j\leq n$ $(A_{ij}\in D_{\mathfrak{n}}+)$ ,
, $\# I=d$
$\eta I(1)\ldots\eta I(d)$ $=$
$\sum_{1\leq i\iota\leq n}b_{i_{\overline{1}}}\cdots bi_{d}Ai1I(1)\ldots A_{i_{d}I}(d)$
$=$
$\#^{j}=d,\sigma \mathfrak{S}\sum_{\in d}\frac{1}{J!}b_{J}(\sigma(1))\ldots bJ(\sigma(d))AJ(\sigma(1))I(1)\ldots AJ(\sigma(d))I(d)$
$=$
$\sum_{\# J=d}\frac{1}{J!}b_{J}(1)\ldots bj(d)\sigma\sum_{\in \mathfrak{S}d}AJ(\sigma(1))I(1)$
. . $.A_{J(\sigma}(d))I(d)$
$=$
$\sum_{\# J=d}\frac{1}{J!}bJ(1)\ldots bJ(d)$ Per $A_{JI}$ , (3.23)
.
Lemma 3.11 $\# I=\# J=d$ ,
(1) $\# K=\sum_{d}\frac{1}{K!}f_{KJ}tfKI(\partial)$ $=$ $(-1)^{d}$ ad (Per $[H_{I(t)J(S)}+(d-t)\delta_{I}(\iota)J(S’)]1\leq s,t\leq d$ ),
(2) $\sum_{\# K=d}\frac{1}{K!}tfKI(\partial)fKJ$ $=$ $(-1)^{d}$ ad (Per $[H_{I(t)(S)}J+(2-n-t)\delta I(t)j(s)]_{1\leq s},t\leq d$ ),
. ( $I=J$ , $\# I=d$ Turnbull
. )
Proof. [(1) ]
$A$ Per $A=\mathrm{P}\mathrm{e}\mathrm{r}At$ , $x_{ij}=-X_{i}j$
,
$(\eta_{1}, \ldots, \eta_{n})=(b_{1}, \ldots, b_{n})[xij]_{1}\leq i,j\leq n$
’
$\# I=d$ (3.23)
$\eta I(1)\ldots\eta_{I(}d)$ $=$ $\sum_{\# J=d}\frac{1}{J!}bJ(1)\ldots b_{J(}d)fJI$
$=$ $(-1)^{d} \sum\frac{1}{J!}\# J=dbJ(1)\ldots b_{J(}d)fIj$,
. ,
$(\zeta_{1}, \ldots, \zeta_{n})$ $=$ $(\eta_{1}, \ldots, \eta n)[\partial ij]_{1\leq j}i,\leq n$
$=$ $(b_{1}, \ldots, b_{n})[\sum_{k}X_{ik}\partial_{kj]}1\leq i,j\leq \mathit{7}\iota$ $=(b_{1}, \ldots, b_{n})[\mathrm{a}\mathrm{d}(Hji)]_{1}\leq i,j\leq n$
’
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$\sum_{m}b_{m}(\delta_{k}m\delta ji^{-}\delta ki\delta jm)$
$=b_{k}\delta_{ji}-b_{j}\delta ki$ , (3.24)
, $\sum_{km}b_{m^{X}m}kb_{k}$
. ,
$(\zeta_{1}(u), . . .\zeta_{n}(u))=(b_{1}, \ldots, b_{n})[\mathrm{a}\mathrm{d}(H_{j}i)+u\delta_{ji}]1\leq i,j\leq n$
’
$\zeta_{j}(u)=\sum_{i}bi(\mathrm{a}\mathrm{d}(H_{j}i)+u\delta_{ji})=\zeta_{j}+ub_{j}$ , $\zeta_{j}(u)$ $\eta_{i}$ :
$\zeta_{j}(u)\eta_{i}$ $=$ $(\zeta_{j}+ub_{j})\eta i$
$=$ $\eta_{i}\zeta_{j}-\eta ib_{j}+u\eta_{i}b_{j}$ $=\eta_{i}\zeta_{j}(u-1)$ , (3.25)
.
, $\# I=d$ , $\zeta_{I(1}$ ) $(d-1)\zeta_{I}(2)(d-2)\cdots\zeta I(d)(0)$ 2 . – ,





$1 \leq i_{1},\ldots,\leq n\sum_{i_{d}}\eta_{i\eta\cdots I}1\ldots i_{d}\partial_{i_{1}}I(1)\partial_{i_{d}}(d)$ .$\cdot$
$=$
$\# K=d,\mathfrak{S}\sum_{\sigma\in d}\frac{1}{K!}\eta K(1)\ldots\eta K(d)\partial K(\sigma(1))I(1)\ldots\partial K(\sigma(d))I(d)$








$=$ $\sum_{\# J=d}\frac{1}{J!}b_{J}(1)\ldots Jb(d)\mathrm{a}\mathrm{d}(\mathrm{p}_{\mathrm{e}\mathrm{r}}[HI(t)J(s)+(d-t)\delta_{I}(i)J(s)]_{1}\leq s,t\leq d)$
.









$=$ $\zeta_{j}+(1-n)bj$ $=\zeta_{j}(1-n)$ ,
. $\zeta I(1)(1^{\cdot}-n-0)\zeta I(2)(1-n-1)\cdots\zeta_{I}(d)(1-n-(d-1))$ 2
. – (1) ,
$\zeta I(1)(1-n)\cdots\zeta I(d)(1-n-(d-1))$ $=$ $1 \leq i1,\ldots,id\sum_{\leq n}\partial i1I(1)\ldots\partial_{iI(}dd)\eta i1\ldots\eta_{i_{d}}$





. . . $b_{J(d)}\mathrm{a}\mathrm{d}(\mathrm{P}\mathrm{e}\mathrm{r}[H_{I(}t)J(_{S)}+(2-n-t)\delta I(t)J(s)]_{1\leq s},t\leq d)$
. 2 $J$ summands (2) . $\text{ }$
Lemma 312 $\# I=\# J=d$ ,
(1) $\Psi_{\lambda}({}^{t}fI_{J})$ $=$ $(-1)^{d} \sum\frac{1}{K!}{}^{t}fKI(\partial\# K=d)$ ad (Per $[H_{J(t)(S)}K+(\lambda^{0}+n-1+d-t)\delta_{J}(t)K(s)]_{s}t$)
(2) $\Psi_{\lambda}({}^{t}f_{IJ})$ $=$ $(-1)^{d} \sum_{d\# K=}\frac{1}{K!}\mathrm{a}\mathrm{d}(\mathrm{P}\mathrm{e}\mathrm{r}[HJ(t)K(_{S})+(\lambda^{0}-t+1)\delta_{J}(t)K(_{S})]_{St)}{}^{t}f_{KI}(\partial)$.
Proof. [(1) ]
$(\mu_{1}, \ldots\mu_{n})=(b_{1}, \ldots, b_{n})[\partial_{ij}]1\leq i,j\leq n$ , (3.23)
$\mu_{I(1})\ldots\mu_{I}(d)=(-1)^{d}\#\sum_{J=d}\frac{1}{J!}b_{J}(1)$
. . . $b_{J(d)}{}^{t}fIJ(\partial)$ ,
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. , $(\xi_{1}, \ldots, \xi_{n})=(b_{1}, \ldots, b_{n})[\Psi\lambda(G_{ij})]1\leq i,j\leq n$ ,
$\xi_{I(1)}\cdot.\cdot$
. $\xi_{I(d)}$ $=$ $\sum_{\# J=d}\frac{1}{J!}b_{J(1))}\cdots b_{J(d}$) $\Psi_{\lambda}(tf_{JI})$ , (3.26)
















$=\delta_{\iota i}\mu_{j}-b\iota\partial ij$ , (3.27)
, $\xi_{j}$ $\mu_{i}$
$\xi_{j\mu_{i}}$ $=$
$\sum_{l}(\mathrm{a}\mathrm{d}(H_{j\iota})+\lambda 0\delta j\iota)\mu_{l}\mu i$
$=$
$\sum_{\iota}\mu_{i}(\mathrm{a}\mathrm{d}(H_{j}l)+\lambda^{0}\delta_{j\iota})\mu\iota+\sum(\delta_{l}i\mu j-bl\partial ij)\mu\iota l$
$=$
$\mu_{i}\xi_{j}+\mu i\mu j-\sum blblmm\partial m\iota\cdot\partial_{ij}$
$=\mu_{i}(\xi_{j}+\mu j)$ ,
, $\xi_{j}$ (3.27) .
$\xi_{j}$ $=$
$\sum_{l}\mu\iota(\mathrm{a}\mathrm{d}(Hj\iota)+\lambda 0\delta jl)+\sum_{l}(\delta_{l}\iota\mu_{j}-bl\partial_{\iota j})$
$=$











, $\xi_{j}(u)$ $\mu_{i}\text{ }$ :
$\xi_{j}(u)\mu_{i}$ $=$ $(\xi_{j}+u\mu_{j})\mu_{i}$
$=$ $\mu_{i}\xi_{j}+\mu_{i}\mu_{j}+u\mu_{i}\mu_{j}=\mu i\xi j(u+1)$ , (3.28)
.
$\# I=d$ $\xi I(1)\ldots\xi I(d)$ (3.26) .
$\xi_{I(1)}$ . . $.\xi_{I(d)}$ $=$ $\xi_{I(1}$ ) (0) $\cdots\xi I(d)(0)$
$=$
$\xi I(1)(\mathrm{o})\cdots\xi I(d-1)(0)\sum\mu_{i}(\mathrm{a}\mathrm{d}(H_{I}(d)i)+(\lambda^{0}i+n-1)\delta_{I}(d)i)$ .
(3.28) .
$\sum_{i}\mu_{i}\xi\tau(1)(1)\cdot 1\cdot\xi I(d-1)(1)\{\mathrm{a}\mathrm{d}(H_{I()}di)+(\lambda^{0}+n-1+0)\delta I(d)i\}$
$=$
$1 \leq i_{1},\ldots,i_{d}\sum_{\leq n}\mu i1\ldots\mu i_{d}\{\mathrm{a}\mathrm{d}(H_{I(}1)i_{1})+(\lambda^{0_{+}}n-1+(d-1))\delta_{I}(1)i_{1}\}\cross\cdots$
$...\cross\{\mathrm{a}\mathrm{d}(H_{I(d})id)+(\lambda^{0}+n-1+0)\delta_{I(d})id\}$
$=$




$\sum_{\# K=d}\frac{1}{K!}\mu_{K}(1)\ldots\mu_{K(}d)$ ad (Per $[H_{I(t)(s)}K+(\lambda^{0}+7l-1+d-t)\delta_{I()K(S)}t]_{1}\leq S,t\leq d$)
$=$ $(-1)^{d} \sum_{K\#=d}\frac{1}{K!}(\sum_{\# J=d}\frac{1}{J!}b_{J}(1)\ldots b_{J}(d)ft(KJ\partial))$
$\cross$ ad (Per $[H_{I(t)K(S}$ ) $+(\lambda^{0}+n-1+d-t)\delta_{I(t)K}(s)]_{1\leq S,t\leq d})$ .
(3.26) $J$ , $I$ $J$ (1) .
[ (2) ]














$\# K=d,\sigma \mathfrak{S}\sum_{\in d}\{\mathrm{a}\mathrm{d}(HI(1)K(\sigma(1)))+(\lambda^{0}-\mathrm{o})\delta_{I}(1)K(\sigma(1))\}\cross\cdots$
... $\cross\{\mathrm{a}\mathrm{d}(HI(d)K(\sigma(d)))+(\lambda^{0_{-(-1)}}d)\delta_{I}(d)K(\sigma(d))\}\cdot\frac{1}{K!}\mu K(1)\ldots\mu_{K(}d)$
$=$
$\sum_{\# K=d}\frac{1}{K!}\mathrm{a}\mathrm{d}(\mathrm{P}\mathrm{e}\mathrm{r}[H_{I(t})K(s)+(\lambda^{0_{-}}t+1)\delta_{I(}t)K(s)]_{1\leq s,t\leq d)}$
$\cross(-1)^{d}\sum_{\# J=d}\frac{1}{J!}b_{j}(1)\ldots bj(d){}^{t}fKJ(\partial)$.
(3.26) $J$ , $I$ $J$ (2) $\square$
Proof of Theorem 3.9. (3.16) Lemma 3.11 (1) $I=J$ $I!$ $I$
. (3.18) . (3.20) , Lemma 3.12
(1) Lemma 3.11 (1)
$\# I=\#=\sum_{jd}\Psi_{\lambda}(\frac{f_{IJ}{}^{t}f_{IJ}}{I!J!})$ $=$ $\# I=\#^{j}\sum_{=d}\frac{f_{IJ}}{I!J!}$ . $(-1)^{d} \sum_{\# K=d}\frac{1}{K!}tfKI(\partial)\cdot(-1)d\Psi_{2}\lambda+2\rho(u_{jK}^{\tau})$
$=$ $(-1)^{d} \sum_{\# J=\# K=d}\frac{1}{J!K!}\{_{\# I=d}\sum\frac{1}{I!}f_{I_{J}}tfIK(\partial)\}\Psi_{2\lambda+\rho}2(u_{jK})T$
$=$
$(-1)^{d} \sum_{\# J=\# K=d}\frac{1}{J!K!}\mathrm{a}\mathrm{d}(u^{\tau}KJ)\Psi_{2\lambda 2}+\rho(u^{T})jK$ ’
. (3.22) , Lemma 3.12 (2) Lemma 3.11 (2) .
$(\mathrm{A}_{\text{ }+-})q1,p$ Defiinition 22
anti-involutions $\sigma,$ $s,$ $\tau$ . (3.17) . (3.16) D
\tau - ,
\mbox{\boldmath $\sigma$}\tau ((3.16) ) $=$ \mbox{\boldmath $\sigma$}((3.16) )
$\sigma(\sum_{IJ}\frac{fIJ{}^{\mathrm{t}}fIJ}{I!J!}$
$(-1)^{d} \sum\frac{{}^{t}f_{IJ}(\partial)f_{I}j}{I!J!}$ $=(-1)^{d}$ ( $(3.17)$ ),
. $\sigma\tau$ automorphism ,
$\sigma\tau(\Psi(\mu u_{I}^{\tau})J)$ $=$ $\sigma\tau(\Psi(\mu \mathrm{p}_{\mathrm{e}}\mathrm{r}[-HI(t)J(s)-(d-t)\delta_{I()J}t(_{S)}]1\leq s,t\leq n))$
$=$ $\Psi_{-\mu-2\rho}(\mathrm{P}\mathrm{e}\mathrm{r}[_{S(}t(-HI(t)J(s)-(d-t)\delta_{I}(t)j(s)))]_{1}\leq S,t\leq n)$
$=$ $\Psi_{-\mu-2\rho}(\mathrm{P}\mathrm{e}\mathrm{r}[HJ(s)I(i)-(d-t)\delta_{J(}s)I(t)]_{1\leq s,t\leq n})$
$=$ $\Psi_{-\mu}(\mathrm{P}\mathrm{e}\mathrm{r}[H_{J}(s)I(t)-(d-t+7l-1)\delta_{j(})I(t)]_{1\leq S,t\leq n}s)$
$=$ $(-1)^{d}\Psi_{-\mu}(v_{JI})$ , (3.29)
, $u\in U(\mathfrak{l})$ , $\mathrm{a}\mathrm{d}(u)=\Psi_{0}(u)$ ,
$\sigma\tau$ ((3.16) ) $=$ $\sigma\tau(\sum_{=\# Id}\frac{\mathrm{a}\mathrm{d}(u_{I}^{\tau_{I}})}{I!})$
$=$ $(-1)^{d} \sum_{I\#=d}\frac{\mathrm{a}\mathrm{d}(v_{II})}{I!}$ $=(-1)^{d}$ ( $(3.17)$ ),
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(3.17) . , (3.15) (3.18) .
(3.21) . (3.19) . (3.20) $D_{\mathfrak{n}}^{L}+$
\tau - ,
$\sigma\tau$ ((3.20) ) $=$ $\sigma$ ( $(3.20)$ )
$=$ $\sigma(\sum_{j\# I=\#=d}\Psi_{\lambda}(\frac{f_{IJ}{}^{t}f_{IJ}}{I!J!}))$
$=$ $\# I=\#^{jd}\sum_{=}\Psi-\lambda-2\rho(\frac{{}^{t}f_{IJ}fIj}{I!J!})$ .
$\sigma\tau$ , (3.29) ,
.
$\sigma\tau$ ((3.20) ) $=$ $\sigma\tau((-1)^{d}\# I=\#\sum_{j=d}\frac{1}{I!J!}\mathrm{a}\mathrm{d}(u_{IJ}^{\tau})\Psi_{2\lambda 2}+\rho(u_{J}^{\tau})I)$
$=$
$(-1)^{d} \# I=\#\sum_{J=d}\frac{1}{I!J!}(-1)d\mathrm{a}\mathrm{d}(v_{j}I)\cdot(-1)d\Psi-2\lambda-2\rho(v_{Ij})$ ,
. 2 , $\lambda$ \mbox{\boldmath $\lambda$}--2\rho (3.21) . $\square$
3.4 $(\mathrm{D}_{n}, 1)$ or $\mathit{0}_{2n-1}\otimes GL_{1}$
$\mathrm{g}=\{\in \mathfrak{g}\mathfrak{l}(2n, \mathrm{C})|A\in \mathrm{g}((n_{1\mathrm{t}}B,c\in \mathrm{A}’ \mathrm{c})(n’, \mathrm{c})\}$ ,
. $\mathfrak{h}$ $\mathrm{g}$ . $\mathrm{g}$ 33
.
$H_{ij}=E-E_{n+}\overline{i}\overline{j}\overline{j},\overline{n+i}$ $(i, j\in \mathrm{Z}_{>}\mathrm{o})$ ,
$\overline{i}$ $1\leq\overline{i}\leq 2n$ $i\equiv\overline{i}$ (mod $2n$) . $H_{ij}$ $\mathrm{g}$
,
$H_{n+i,n+j}$ $=$ $-H_{ji}$ ,
$H_{i,n+i}$ $=$ $0$ ,
$[H_{ij}, H_{k}\iota]$ $=$ $\delta_{\overline{j}}{}_{\overline{k}}H_{i\iota}-\delta_{\overline{\iota}}{}_{\overline{i}}H_{k}-j\delta_{j+}H\overline{n\iota}i,n+k+\delta\overline{i}\overline{\dagger k}n{}_{n}H+l,j$,
.
$\epsilon_{i}\in \mathfrak{h}^{*}(i\in\{1, \ldots, n\})$ $\epsilon_{i}(H_{jj})=\delta_{ij}(j\in\{1, \ldots, n\})$ .
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.$\Pi$ $=$ $\{_{\Xi_{1^{-\epsilon_{2},\ldots,\epsilon_{n}}}}-1^{-}\epsilon n’\epsilon_{n}-1+\epsilon n\}$ ,
$\triangle^{+}$ $=$ $\{\epsilon_{i}\pm\epsilon_{j}|1\leq i<j\leq n\}$ ,
$H_{ij}$ : $(\epsilon_{i}-\epsilon_{j})$-root vector $(1 \leq i, j\leq n, i\neq j)$ ,
$H_{i,n+j}$ : $(\epsilon_{i}+\epsilon_{j})$-root vector $(1 \leq i, j\leq n, i\neq j)$ ,
$H_{n+j,i}$ : $-(\epsilon_{i}+\epsilon_{j})$ -root vector $(1 \leq i, j\leq n, i\neq j)$ ,
$\Pi_{L}\triangle_{L}^{+}$ $==$ $\Pi\backslash \{\epsilon\{\epsilon_{i^{\pm}j}\epsilon|1<i<j1^{-}\epsilon_{2}\},\leq n\}$
,
$\varpi_{i_{0}}$ $=$ $\epsilon_{1}$ ,
$\rho$ $=$ $(n-1)\varpi_{i_{0}}$ ,
$\langle$X, $Y\rangle$ $=$ $\mathrm{T}\mathrm{r}(XY)/2$ (X, $Y\in \mathrm{g}$ ),
C. B. : $\{H_{\dot{i}j}|1\leq i, j\leq n\}\cup\{H_{i,n+j}|1\leq i<j\leq n\}$
$\cup\{H_{n+}j,i|1\leq i<j\leq n\}$ .
$M=\{1, \ldots, 2n\}\backslash \{1, n+1\}$ . $\mathfrak{p},$ $\mathfrak{n}^{+}$ , ( .
$[$ $=$ $\mathrm{s}\mathrm{p}\mathrm{a}\mathrm{n}_{\mathrm{C}}\{H11, H_{ij(}1<i, j\leq n), H_{i,n+j\prime}(1<i<j\leq n), H_{n+j,i}(1<i<j\leq n)\}$ ,
$\mathfrak{n}^{+}$
$=$ $\mathrm{s}\mathrm{p}\mathrm{a}\mathrm{n}\mathrm{C}\{H1j(j\in M)\}$ ,
$\mathfrak{p}$ $=$ $[+\mathfrak{n}^{+}$ .
Definition 22 ,
${}^{t}H_{ij}=H_{ji}$ ,
. $i\in M$ , $x_{i}=H_{i1},$ $\partial_{i}=\partial/\partial_{X_{i}}$ , $\{x_{i}\}$ $\mathfrak{n}^{+}$ .




(2) $\Psi_{\lambda}(H_{ij})=X_{i}\partial_{j}-Xn+j\partial_{n}+i$ $(i, j\in M)$ ,
(3) $\Psi_{\lambda}(H_{1j})=-\sum xk\partial k\partial_{j}+\frac{1}{2}\sum_{kk\in M\in\Lambda I}x_{n}+j\partial k\partial n+k+\lambda^{0}\partial j$ $(j\in M)$ . $\square$







$u_{1}$ $=$ $-H_{11}$ ,
$\tau$’ $=$ $-H_{11}+2n-2$ ,
$u_{2}$ $=$ $\frac{1}{4}H_{11}(H11^{-2}n+4)-\frac{1}{4}c$ ,
$v_{2}$ $=$ $\frac{1}{4}(H_{11}-2)(H_{1}1-2n+2)-\frac{1}{4}c$ ,
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$f{}^{t}f(\partial)$ $=$ $\mathrm{a}\mathrm{d}(u_{2})$ ,
${}^{t}f(\partial)f$ $=$ $\mathrm{a}\mathrm{d}(v_{2})$ ,
, ,
$\sum_{j\in M}\Psi_{\lambda}(Hj1H1j)$
$=$ $- \frac{1}{2}\Psi_{0}(u_{1})\Psi 2\lambda+2\rho(u1)-\frac{1}{2}\mathrm{a}\mathrm{d}(c)$ ,
$\sum_{j\in M}\Psi_{\lambda}(H_{1j}H_{j1})$
$=$ $- \frac{1}{2}\Psi_{0}(v_{1})\Psi 2\lambda+2\rho(v1)-\frac{1}{2}\mathrm{a}\mathrm{d}(c)$ ,
$\Psi_{\lambda}(f{}^{t}f)$ $=$ $\Psi_{0}(u2)\Psi 2\lambda+2\rho(u_{2})$ ,
$\Psi_{\lambda}({}^{t}ff)$ $=$ $\Psi_{0}(_{V_{2}})\Psi 2\lambda+2\rho(_{V_{2})}$ .
Proof. $f$ [9] .
$\Psi_{\lambda^{-}}\mathrm{a}\mathrm{n}\mathrm{a}\mathrm{l}\mathrm{o}\mathrm{g}\mathrm{u}\mathrm{e}$ . $\square$
3.5 $(.\mathrm{B}_{n}^{\cdot},\cdot 1)$ or $O_{2n}\otimes GL_{1}$
$\mathrm{g}=\{\in \mathrm{g}\mathrm{t}(2n+1, \mathrm{C})|a,b\in \mathrm{C}^{n}A\in B,C\in\sigma\downarrow(n,\mathrm{C})\mathrm{A}1\mathrm{t}(n’, \mathrm{C}),$ $\}$
, $\mathfrak{h}$ $\mathrm{g}$ . $\mathrm{g}$ $0$
, $\mathrm{g}$ \S \S 3.4 .
$H_{ij}$ $=$ $E_{\overline{i}\overline{j}}-E_{n+}\overline{j},\overline{n+i}$ $(i, j\in \mathrm{Z}_{>}\mathrm{o})$ ,
$g_{i}$ $=$ $E_{0\overline{i}}-E_{n+}\overline{i}0$ $(i\in \mathrm{Z}_{>0})$ ,
. $\overline{i}$ \S \S 3.4 . $H_{i}$, $g_{i}$ $\mathrm{g}$ ,
$H_{n+i,n}+j$ $=$ $-H_{ji}$ ,
$H_{i,n+i}$ $=$ $0$ ,
$g_{n+i}$ $=$ $-{}^{t}g_{i}$ ,
$[H_{ij}, H_{k}\iota]$ $=$ $\delta_{\overline{j}}{}_{\overline{k}}H_{i\iota}-\delta_{\overline{\iota}}Hkj-\delta_{\overline{j\iota}n}\overline{i}7\iota+^{H_{i,+}+\delta {}_{n}H}k\overline{i+k}n+\iota,j$ ,
$[H_{ij,g_{k}}]$ $=$ $-\delta_{\overline{i}\overline{k}}g_{j}+\delta g\overline{k}\overline{n+j}n+i$ ,
$[g_{i}, g_{j}]$ $=$ $H_{n+j,i}$ ,
.
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$\epsilon_{i}\in \mathfrak{h}^{*}(i\in\{1, \ldots, n\})$ $\epsilon_{i}(H_{jj})=\delta_{ij}(j\in\{1, \ldots, n\})$ . $-$
.
$\Pi$ $=$ $\{\epsilon_{1}-\epsilon 2, \ldots, \epsilon_{n-}1-\epsilon n’\epsilon n\}$ ,
$\triangle^{+}$ $=$ $\{\epsilon_{i}\pm\epsilon_{j}|1\leq i<j\leq n\}\cup\{\epsilon i|1\leq i\leq n\}$ ,
$H_{ij}$ $(\epsilon_{i}-\epsilon_{j})$ -root vector $(1 \leq i, j\leq n, i\neq j)$ ,
$H_{i,n+j}$ : $(\epsilon_{i}+\epsilon_{j})$-root vector $(1 \leq i<j\leq n)$ ,
$H_{n+j,i}$ : $-(\epsilon_{i}+\epsilon_{j})$-root vector $(1 \leq i<j\leq n)$ ,
$g_{n+i}$ $\epsilon_{i}$-root vector $(1 \leq i\leq n)$ ,
$g_{i}$ : $-\epsilon_{i}$-root vector $(1 \leq i\leq n)$ ,
$\Pi_{L}$ $=$ $\square \backslash \{\epsilon_{1}-\epsilon 2\}$ ,
$\triangle_{L}^{+}$ $=$ $\{\epsilon_{i}\pm\epsilon_{j}|1<i<j\leq n\}\cup\{\epsilon_{i}|1<i\leq n\}$ ,
$\varpi_{i_{0}}$ $=$ $\epsilon_{1}$ ,
$2\rho$ $=$ $(2n-1)\varpi_{i\mathrm{o}}$ ,
$\langle$X, $Y\rangle$ $=$ $\mathrm{T}\mathrm{r}(XY)/2$ (X, $\mathrm{Y}\in \mathrm{g}$),
C. $\mathrm{B}$.: $\{H_{ij}|1\leq i,j\leq n\}\cup\{H_{i,n+j}|1\leq i<j\leq n\}$
$\cup\{H_{n+j,i}|1\leq i<j\leq n\}\cup\{\sqrt{-2}g_{i}|1\leq i\leq 2n\}$ .
$\mathfrak{p},$
$\mathfrak{n}^{+}$ , . $M=\{1, \ldots, 2n\}\backslash \{1, n+1\}$ \S \S 3.4
.
$[=$ $\mathrm{s}\mathrm{p}\mathrm{a}\mathrm{n}\mathrm{C}.\{H_{1}1,$ $H_{i}j(1<i, j\leq n),$ $H_{i,n+}j(1<i<j\leq n),$ $H_{n+j,i}.(1<i<j\leq n)$ ,
$g_{i}(i\in M)\}$ ,
$\mathfrak{n}^{+}$
$=$ $\mathrm{s}\mathrm{p}\mathrm{a}\mathrm{n}\mathrm{c}\{H_{1j(M}j\in), gn+1\}$ ,
$\mathfrak{p}$ $=$
$\mathrm{t}+\mathfrak{n}^{\dotplus}$ .
Definition 22 $t$ ,
${}^{t}H_{ij}=H_{ji}$ , ${}^{t}g_{i}=-g_{n}+i$ ,
. $i\in M$ , $x_{i}=H_{i1},$ $x0=g_{1},$ $\partial_{i}=\partial/\partial x_{i},$ $\partial_{0}=\partial/\partial x_{0}$ ,
$\{X_{i}|i\in M_{0}\}\uparrow\mathrm{h}\mathfrak{n}+$ . , $M_{0}=M\cup\{0.\}$ . Lemma 2.1




(2) $\Psi_{\lambda}(H_{ij})=x_{i}\partial_{j}-X_{n+}j\partial_{n+i}$ $(i, j\in M)$ ,
(3) $\Psi_{\lambda}(g_{i})=x_{0}\partial_{i}-X_{i}\partial_{0}$ $(i\in M)$ ,
(4) $\Psi_{\lambda}(H_{1j})=-\sum_{k\in M0}x_{k}\partial_{k}\partial_{j}+\frac{1}{2}X_{n}+j(_{k\in}\sum_{M}\partial_{k}\partial n+k+\partial_{0}\partial_{0}\mathrm{I}+\lambda^{0}\partial_{j}$ ,
(5) $\Psi_{\lambda}(g_{n+1})=\sum_{k\in M0}x_{k}\partial_{k}\partial 0-\frac{1}{2}x_{0}(_{k\in M}\sum\partial_{k}\partial_{n}+k+\partial_{0}\partial_{0})-\lambda^{0}\partial_{0}$.
2\varpi ’ $f\in \mathrm{C}[\mathfrak{n}^{+}]$
$f=x_{2}x_{n+}2+x_{3^{X_{n}}+3}+ \cdots+x_{n}X_{2n}+\frac{1}{2}x_{0}^{2}$ ,
,




$u_{1}$ $=$ $-H_{11}$ ,
$v_{1}$ $=$ $-H_{11}+2n-1$ ,
$\mathrm{t}$
$u_{2}$ $=$ $\frac{1}{4}H_{11}(H_{11}-2n+3)-\frac{1}{4}c$ ,
$v_{2}$ – $\frac{1}{4}(H_{11}-2)(H_{11}-2n+1)-\frac{1}{4}c$ ,







$(\partial)$ $=$ $\mathrm{a}\mathrm{d}(u_{2})$ ,




$=$ $- \frac{1}{2}\Psi_{0}(u_{1})\Psi_{2}\lambda+2_{\beta}(u_{1})-\frac{1}{2}\mathrm{a}\mathrm{d}(c)$ ,
$\Psi_{\lambda}(\sum_{j\in M}H_{1j}Hj1-gn+1g_{1})$
.
$=$ $- \frac{1}{2}\Psi_{0}(v_{1})\Psi_{2}\lambda+2_{\beta}(v_{1})-\frac{1}{2}\mathrm{a}\mathrm{d}(c)$ ,
$\Psi_{\lambda}(f^{t}f)$ $=$ $\Psi_{0}(u2)\Psi \mathit{2}\lambda+2\rho(u2)$ ,
$\Psi_{\lambda}({}^{t}ff)$ $–\Psi_{0}(_{V_{2}})\Psi 2\lambda+2\rho(_{V_{2})}$ .
Proof. $f$ [9] .
$\Psi_{\lambda}$-analogue .
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